Iodinated contrast media differentially affect afferent and efferent arteriolar tone and reactivity in mice: a possible explanation for reduced glomerular filtration rate.
To determine the effect of the iodinated contrast medium iodixanol on arteriolar tone in afferent and efferent arterioles of the glomerulus and the functional interactions with the major modulators of arteriolar tone, angiotensin II and nitric oxide, in mice. Animal handling conformed to the ethics guidelines of the Office for Health and Social Matters of Berlin. Arterioles were isolated from 136 C57BL/6 mice, perfused with either vehicle solution or iodixanol (23 mg of iodine per milliliter) for 20 minutes, followed by angiotensin II administration. Fluorescence of 3-amino-4-(N-methylamino)-2',7'-difluorofluorescein (DAF-FM) and dihydroethidium (DHE) were used for quantification of nitric oxide bioavailability and superoxide concentration, respectively. Statistical analysis of time- and dose-dependent data was performed by using the nonparametric test for repeated measurements. With iodixanol, afferent arteriole diameters were significantly reduced from 9.2 µm to 8.3 µm; in control group, the diameters were increased from 8.7 µm to 9.3 µm (P = .008). Nitric oxide synthase inhibition augmented iodixanol-induced constriction, with diameters reduced from 9.9 µm to 5.8 µm (P < .0001). DAF-FM fluorescence increased less during iodixanol treatment and nitric oxide synthase inhibition (3.6% and 3.7% vs 10.7% in control group, P = .009 and P = .049, respectively), indicating impaired nitric oxide bioavailability. With iodixanol, DHE fluorescence ratio was increased by 12% (P < .0001). Angiotensin II responses were enhanced by iodixanol and by nitric oxide synthase inhibition after perfusion with iodixanol (3.3 µm and 4.3 µm vs 7.5 µm [control group] with 1 × 10(-6)/mol/L angiotensin II, P = .03 for both). In contrast, in efferent arterioles, neither their basal diameters nor the responses to angiotensin II were significantly affected by iodixanol. A more pronounced effect of iodixanol on afferent than on efferent arterioles may contribute to the reduction of glomerular filtration rate in contrast medium-induced acute kidney injury. Decreased nitric oxide bioavailability and increased concentration of superoxide explain the increased tone and reactivity in afferent arterioles perfused with iodixanol.